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this tjpe of -nedium can lead to che deiDosirlon of 
poljrmenc iiiins, ai though strucrural rearrangeineni: can 
be a major •iimcanon.-s P-oisin^ zhe elecrricai discharge 
on :he niicrosecond-miilisecoad rlxne scale overcomes 
:his orawback by Tiinim izmg damage -o :he. srowing 
?ol:/Tner layer and eriacling convenrlonai poiyrae^I^rarlon 
reacnon paL;h-.vays :o proceed diiring :he dxivy r-^cle ou- 
penoG.-S-In :h:s sr^dy, i5',lS',2^f,2^f-heacadecailuoro- 
dec:a acr:7.ace (K,C=CKCOcCK2CK2.:CF:)7CF3y.ha^ been 
chosen as cne feed monomer. This moiecaie contains the 
long perfiuorinacad aLkr.d chain needed for liquid repei- 
lencv and a terminal acr:/iace grouD caoabie of underc'o*- 
mg convenrionaJ ?oly-Tnerization-"^a du^hig the oulsed 
piasma on-period. Only concinuous wave plasma zo- 
iymerizadon of 3uoroacrTiaces-3-32 and Quised plasina 
deposition of short chain fluoromonomers'-^---* have been 
pre'dously Inves-igated. These ^^ere reported zo exhibu 
lumcea hqmd repeilencv (tTpically repeUing water and 
hign surtace tension aikanes"°). 

2. Experimentai Secrion. 

Plasma poi:vTner-j:ac:oa eirperiineiits "ivere carried ouc in an 
ind-uc^ively coupied cylindncal glow discharge reactor - o r^i 
diamecer, 4-70 czn.- volume, base oresstire of 5 x IQ-^ ^-ibax 
and a leai race^ of berter_tiiaii 6 x 10"^ 3201 3-'-). This was 
connected ;o a :;wo sz&sse idwards rocaj-7 sumo -Ha^ liquid 
nitrogen cola trap, a -JiermocoaDle oressure gauge and a 
aionomer rube containing the ii?,iir^^-QeT3tadeckiluoro- 
decyl acrviate raonotaer (Fluorochem. 98% purity further 
purified usiag multiple srseze-tha.^ cycles). Ail corrections 
were grease ffee. AnL-C m at ch i n g unit was used to minimize 
the sT^andiag wave ratio (SWR) of the transmitted oower 
between a 13.56 MHz radio SreoTiency (RF) generator and -he 
aiectricai discharge. For pulsed plasma, denosinon axneri- 
■ meats, the RF source was triggered by a signal generator and 
an. osciiloscope was used to monitor- the ptdse width and 
amplitude. The average power <P) deHvered to the system was 
caJcuiated using- the following- formuia~s 

whera^ t^JUoa. -r- t^ai is denned as the duty cycle, and is the 
continuous wave power. .A. typical experimental run comprised 
mifciaUy scrubbing- the reactor with detergent and rinsing with 
isopropyl alcohol, followed by oven drying. The system -was 
then reassembled and deaned .further-with a 50 W air plasma 
for 30 min. Nerc, the chamber was vented :o air, and -liie 
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Coulson St al. 
3uc5trate to be coated was placed into the cente- oi'^^ 
:oiiowea oy svacuadon back down :o the ba'e"^; 
i-;,--2.^,-f-:-:eptadeca^uorcdec:d acrdate vanir ^f^^ 
introaucsa at a constant pressure of ~0 l mba^ -I/^ '""^ 
, :o purge zhrougn :he system for 5 min. ^^^Zl^oT^J^^''- 
.^e iiow .ojscaarge. Deposidon was tenmnated kr-l^-°^ ' 
■ ana the monomer vapor was allowed :o condn-e 
. dxe suoscrace for a .^her 5 mm; sucseaue";-" hi 

■^azncer was evacuated backdown to :he base 3;=;;^,=^"=^ 
""'''^^ ^^°^P^«^- The optimum ^^^J^ 

-^ous -^ere arr:vec at -asing factorial e.x-erime-^' .-I 
.-odGwea oy simplex optimizadon. ' '^es-.gn 

Deposinon .-ace measiirements we-«> carried otit 
coated quartz crt^stai monitor ;inncon -.^^yy) ■oct^J^J?-''^ 
canter 01 the reacr.on chamcer.- control e^erlmen^ whe^' 
une monomer -.-apor was allowed :o oass over :h- subs-^!;! 
:or .0 mm "^e absence of the electrical discharge 'InSred 
no aeposiaon. Corresponding ohn thickness -r^ueTtlJt 
oo^tamea :^mg a Nanopti^ akd-6C0G scannmg spectropL^m: 

^ Conyendonai solution phase aoiymerizadon oi'^ -^nc^n 
peptaaecailuorodecyi acryiace comDr-.sed oiacmT sZ^T'^::' 
oiDUau monomer mto a round-bottom flask foUo JedTv^f^" 
genanon -^mg a stream of argon. Next, laurovi -^e^o^^: 
oissoivea m toluene solution was added to die moo °^ 
.•odoweu by -aushmg the .-eaction vesseTw^L l^.^i J^^' 
remove tne toluene. The reaction mi^ore was st^4 "d 

=oua polymer proauct was then cooled, dissolved in hexad^io^ 
xylene, and precipitated mto metWoL licSs so^^ 
aecanten ou the gelatinous polymer. Further ouri^^Sn wS 
-STt^r ^ -ot methanol foflow^^S^^^J 

- inaUy ie po ymer was dried in a. vacuum oven at -25 'C fo 
yield ihara. white solid. 

noiJ"^ ^F^^ ^ ^^""^^ spectrometer fitted with a 
aonmonochromated .Mg Ka S-ray source (1J253 S e\l and" I 
aem^pherrcai analyser operatin^in the CA2 mode (20 eV^i^ 
ener^was used for X-ray photo electron, spectroscou^^ 
analysis or the aeposited plasm^L polymer coatings, i^e^o- 

angle ot 30° from the suostrate normal, which cor-esDon^il 
a samphng- depth of approximatel7lb-lo 4^^Se ai^ 

^mputer program assuming- linear "background 
.uh^tiom Elemental concentrations were calculaS^J 
^^^^^'^'f^J^ determined frvnx chemical stan! 

^i'c2-^?^"^" = 1-00:0.36:0.23, respectiveiy. Du^ 
a epical .^PS scan £-ray beam damage caused less dian i| 
.^aoon m the ?:C rario; this was suficientiy small that zio 
oiscermDle cnangs was obser-.abie in the CVs) env»iooe 
Complete piasma polymer coverage of the -anded-Ane'^iass 
suDstrate was confirmed by :he absence of anv 3i(4)^-^^ 
signal showmg throu^. ' ~ 

A FTIH Mattson Poians :nsrramenc fitted -vith a Golde- " 
Lrate smg.e reilecrion .iiamond ATR aT.t,araras 'G^'ebv 
ipecac) was -osea for infrared analysis. Plasma -oi>-me'--7-Qn 
■aepositions were carried out onto sodi'>mi chlorde =iaVes ^d 
anaiytea ^asmg 123 scans at a rasolurion of 4 .cm"' 

A Digital Inst:-.iments .Vanoscope HI atomic force mic-o- 
=c=pe was -^eu to e.-camme the ph>^cai str.ic=ure of d:e oi^ma 

-ci.;i-mer coatmgs sepositeo. onto fiat iiass 3ub« e'-; ""-e 

microscope was operated in Tapping .Vlode, whero^tc^^^oj - 
-ne osculation ampatude zi z'ze canrlieve- -r^-.^de = 
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Table 1. Surface Eaei-giea of Probe Liquid 

^g-g-cy Liquid 



hydraphobicit; 
oieopcobicicy 



surface ecersy-'^/ 



■*acer 

isopropyi alcohol 
dodecaiie 
ocean e 
hepc^e 
hexane 



25.4 



Sessiie dxop concac: angie measiirei-encs -.vers ca.-red out 
a: 20 using a -ndeo capcure accajraris 'A. S 't =-ooi-ir'<! 

aiialysis.*o In :iiis case, a gia^s siide coa.ed on bocii sides -^Ss 
suspenaea n-om :te -ucrobaia^ce, while a aiocor-zed sz3.sc 
rnovea a ceaxer containing :he probe licuid anward and ove- 
■ihe suos=race at a speed of 154 urn s'K The advancing concacr 
angle, 9, corrasponos co the :angenc at the :hree-ohaie «:oud- 
Uqma- vapor aicenace- formed durzng -he iniuai Lmzaersion ot 
che place; chis -^as calculated by appiTing :fce iiodined '^oune 

cos 9 = F/yp 

•^here FLs the -veciLag fores at the meniscus Pleasured by -Jie 
mcrooaJance, ;/ is uhe surface tension of the orobe Li quid ana 
p !S .he ?ei^eter or the meniscus for-ied at dxre-o'hase 
mcenacs. The obtained value of 9 ^as -ased :o caicuilte 'he 
surrace energy (also referred co as surface tension -^th the 
correspoaaaag nmts mJ m"^ and mN m"' being dimensionaUy 
equivalent) using two different methods. First, the combi^d 
geometry mean foung's equadon -^as used;-'^ 



(1 -^cos a)y- = 2[(yf y 



wnere •/.• !s the surface tension of the probe liquid, and •/? and 
•/f are the respective dispersive and polar C-hydrogen bonding 
ana oipolar-dipolar^) components. The dispersive and 
polar (-/j:)_suxiace energy components for the coating co^dbe 
ca^culatea. by sunsrituting values for ^ater- (reorfsentauve 
polar hqmd, yf = 22.1 mN mr^ and ;^ = 50.7 mK m"') and 
ocsane« (representative nonnolar liouid, y'^ = ''16 mjv? ra-i 
and yf = 0.0 mN m'O into the equation and solving the 
correspondmg- set of simultaneous equations. Summation of 
y. ana yf gave the total surface energy, /. The alternative 
approacn -^as to construct a Zisman olot.' This comDr-ses 
cnoosing a set of probe liquids from the same homologous 
series .peatane, heptane, heptane, oc^e. and dodecane -^er- 
employed :or the plasma polymer sui-aces ^vhich e^bited no 
poiar contr-.Durion^-'^ and measurmg their advancing contac- 
angles using the Wilheimy plate apparatus. A plot of the ccsme" 
01 -he aavancng contact angle versus ihe Uouid surface rens^on 
lyjj appronmates to a linear reLadonshia "cailed .the Zism'an 
pioc.^ By sanrapolating the Line of best 5c :o cos 5 = i -'-.p 
critical surface tension of sioreading for ihe solid sur-ace 
!S ootained. .Any liquid -^th a surface tension smaile- -k=- 
this value :orms a zero contact angle -^ith the coating.'Th; 
.vaieimy place apparatus was also used to check chat :he 
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2S0 

Binding Energy / 

Table 2. CotnpUacion of the Theoreacal rrr„-~^ 
CO Che Monomer Strucmre, ChS:hCO S^S^?'''^^ 



conditions 



theoretical ~ TJi 1 , — — ^ 

conventional polymer I' 02 - n 02 - n , . ' T 

?^52S?'^ S:?:?! Mii 

3. Resxdts 

deposited onto flat gia^s substrates coiild 5tS 
width at half mamiiuixL-«-=o qjj^ CcSm 
!f^2S5.7eV, CO/CCF. at 2S6.6 eV CP at'Srs^ 
OC==0/CFCF. at 28S.0 eV, CF. at 29'l.%eV "^aid C^fl/ 
^^^l^^ ^corresponding Mg Ka,,, satellite oeakr;;^ 
shmea by ~9 cowarti lower binding ^i^e^^ZZl 
1- The oxygenated/hydrogenated carbon cente- oS^^ 
aace rrom the acryiate group die :nonome'^I^ £ 
case or cononuous -^.rave (CTvl piasma oolv^ne^^ ron 

^ounc .0 ce present m significant amounts, Fisi::xe 1 an^ 
X aoie 2. decreasing the dury cycle dicing ouls'ed ciasmJ 

eventually becottung close to the cheorerlcally "^^e'^-ed 
vaiue :or coniplete structural retennon of -hZ-^e^Z^Icrn 
ai^J jnaaa. r'lgures 2 and 3 and Tabie 2. Uade.^ zhe-^e 
.^-a...ons, :hs_coacsn:ratioa of CF3 nonc-oaaWties 
.'"^^ envelope appears to be sreatsr than 

prscuctec 37 :he zicnomer str-jcr^e. Tabt^^-^'^-V^r -'c 
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2S0 234 saa 292 2S6 
Sinding =.nergy / eV 




284. 283. 2S2. 296 
Binding Energy / eV 

Figui-e2. C(ls)XPSspectra.ofpTilsecL plasma, polymerizatioji 
of La',liZ',2fl'.2H'-heptadecailuorod.ec7L acrylace deposited, onco 
glass ^ti rarjTiig (a) f^Cioff = 20 000 ,us, Pf = iO and Cb) 
ioiKfon = 20 us, Pf = 40 Wl. 

teTTi±nai CFj group of the perfluoroaJkyl chains aligned 
away trom the coating— substrate iziterfacs.'^ The C(ls) 
signal from ester linkages is consistent -^^rith the XPS 
sampling depch-^ (approximateiy 1—2. nm), being greater 
than the length of the perrluoroaikyi side chain.'^ 
Comparable spectra were obcained for the conventional 
poiymer prepared by solution-phase polymerizadon of 
the monomer, Table 2. 

Corresponding differences ber^een continuous wave 
and piilsed plasma deposition '^ere also e'ridenc Ln the 
infrared spectra. Figure 4 and Table 3. The sharpness 
of :he spectral features associated -^ith the liamd 
moEomer -.vas retained for che pulsed plasma ^olvmer 
coatings, whereas spectral brcaderung was evident fcr 
continuous wave conditions as a conseouencs of the 
higher pov.'ers leading :c e.'Ctensive fmsmencaticn. rear- 
rangement, and cross-linking reactions of che carent 



Figure 3. 



10" IG" -.0- -g'- 
Average Power .■ vy 
Vai-:adon of (?&CF: - ?oCF-j concencradon versuc 
average power :or plasma por.Tier layers denosited onco ^lac 
glass. exper-^eacs have been carr.ed out at i^sd - ^ - 
20 000 us and = 40 77, -jv-rnle t. --tt 
:^ = 20 us and P, = W.) 



tns aata correspoads : 



nxed 




SCCQ 1500 1000 =co 

Wavenumcer / am'' 

Figure 4. Comparison of infrared spectra: (a) LH',lJ?,2H',2iT- 
hepcadecafluorodecyl acryiate donomer: (b) ouised plasma 
poiymenzadon caadiaons (ion = 20 us, t^g = 20 000 us. P, = 
•0 W); and (c) 5 W conKnuous wave plasma poiymer::acicn. 

double bocd absorpdoa 



NE: « denotes acr^/lace carbon— caxb< 
bands. 



1625, 1412, 1298. 986, 970, and 312 cm'^ during pui 
plasma polymerisation is consistent -.vith reac^on c 
oeeding via che acryiate double bond while iea^-ino-" 
associated ester caxbonyi group at 1~34— 1736 c: 
intact. 

The .depositicn rate was found :o 3ass :hrcueJ 
trend. :he obsar-.-ed spreaa of -.-sjues fcr 2. '-z^z 
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Table 3. Inxrared Absorpcion Band Assi gnmea ts 
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lai mode 



esier C=0 strecching 

3cr7iaxe s-craria and s-cis rocarlonai isoicers 

^'^T'S.te =CHj in plane deforrsacioQ 

~"— ''2 screeching 

acryiaie CH in plane deformadcn 

—C7z— scratching 

CK out 31 piane deibrraacion 



;i 1 




F igT2re 5. Influence of average power upon (a) deposition race 
and (b) deposition rate emciency. it„a experiments have been 
carried ouc_at ruced t„g = 20 000 us and 'p, = 40 W, wruJe "i^g 
data corresponds co n:red = 20 .its and = -iQ W.) .V3; 
Nanograxas are abbreviated to ag. 

and approxiinately 7 am for die continuous wave and 
pulsed plasma polymer nlms (aitiough their respecrive 
morphoicgies were di5erenc), Jigure 5. This compares 
•^-!th Ri'IS roughness values of 0.5 am reiDorted for 
convendonai soindon-pha^e poi>-— erizsd perfraoroacr-/- 



1540 and 1625 
1410-14-20 
■120-1350 
12S0-1300 
1120-1230 
385-9S5 
965 = 5 
311 = 3 



1540 and 1625 



•312 



weak 
•weak 
act seen 



shows that :he ooiar concribudon disanpears -^n-- 
increasing sTr^acrcirai rerendon of the Derfluoroaik^'-? 
cnains. The absence of any poiax conrr-.budon -he 
:otai surrace energy under chese conditions meanc :hac 
It was vaHd :o 'jse a homologous series of aikane orobe 
uqmas to make a Zisman plot; critic^ sn-facs -ension 
values of vc = 14.4 miV m'l and y, = 4.3 mN m-i w..^. 
oocainea :or condnuous wave (5 W) and oodmum ouhe^ 
(t,a = 20 .^s, t^s = 20 000 us, Pp = 40 W) plasma oolyme^ 
coacmgs respectively, Figure a. The e^xrame'v low 
cnncal surface :ension valute measured in the laute- case 
can be correlated to the observed sta-ucrural -ecenuon 
or long perfluoroaikyl chains at the air-soHd inte-ac= 
These aepositea 32ms were stored in air for over 1 -ea^ 
and showed no sign of aging. This is consistent wHth -he 
mold nature of ptilsed plasma polymerization conditions. 

Finally, hydrophobicity and oleonhobidty cests we-e 
onaertakea. using a range of pure liauids and water/ 
isopropyl alcohol mixtures with, differing snxface -ne^- 
gies,27.54 Table 1. This comprised placing 3 dro^s of'eadi 
tesr Uqma onto plasma polymer coated cotton fabric The 
surrace was considered to repel each, liquid ii" after 30 
s, the dropa remained spherical/hemisuherical, i.e., 
absence of any penetration or- wickmgr at the liquid— 
labric interface. Continuous wav6-.(5 W) plasma depos- 
ited coatings were found to be repellent only toward 
40%/60% waterdsopropyl alcohol mixtures and dodecane 
(higher concentrations of isopropyl alcohol and shorter 
alkane chains wetted the substrate). A significant 
improvment was noted for optimum pulsed plasma 
deposinon condidons, where liquid repeilency was 
obser-/ed toward pure isopropyl alcohol as "well as water 
(hydrophobicit:^), and also aikane chains as short as 
heptane (oleophobidty). Figure 9. The adhesion of these 
plasma pobraier layers was tested by boii washing in~a 
detergent soludon for 15 rain followed by drving in an 
oven at 100 'C. No detachment of the coadng from the 
substrate was ocser^/ed. 

^ 4. Discussion 

cheap, s-cbstraie-independeriL. and soivectiess anc dees 



Best Available Copy 



2G36 Chem. Mater., VoL 12, :Vo. 77 2000 




sicrseraphs iz = 100 ^m): (a) :lai: glass 
lb) 5 cacciiiiiciis -va-.-e plasma 3o;-^sr ji 
.2f:'-ciepcacecaiiuor3cecvi acr;.-ia:e deposited jn:o 



Figure 7. Influeiice of average power 'apon. (a) T<7ater (shaded) 
ana aczane (unsiiaded) advancing contact angles and (b) 
sunace energy values calculated using combined geometric 
mean Young's etruacion -sTriere the nn shaded symbols car- 
respond to the polar component and the shaded ones are the 
total surface energy. 

airion of vacutim-UV irradiatioii.=« Good adiLesion of the 
plasma poiymer layer occurs due to the creatioii of nree 
radical sites on the substrace surface during- the initial 
stages of plasma deposition. While the observed dLSer- 
enca in nlm morphology., stems - from., the diSereai: 
mechanistic modes of poiviaerization (pulsed versus 
condnu^us-'wave). _ '"V 

>'t)rmaU7 the deposition rate is found co increase -.V^th 
..rismg average power for continuous wave conditions'.-^ 
However a reversal in this —end occurred during pulse\i 
plasma poiymerization of li?.iii,2x'if,2i?-hepcadecafluoV 
rodecyi acrylace, Figure 5a. Poor deposition measure^ 
at veirr shore dury cycles can be ascribed to -he lack of 
poi^-mer:::ation sites. A maximum is reached at inter- 
mediate pulse cvcies, corresponding- to the hishest ratio 
■■-.of poiymericabie species :o aonoalymerizabte-'abiadve 
-peciss. Zvencuaily coward continuous wave cc-aditior^, 
:he -i-epcsicicn race drops as a -onsecueacs of "abiario- 
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surToca ; ensicn ,' .- 



\ 



Sunacs lensiorr/ mN m ' 
Figrrre 3- Z-Lsma ji. plot of plasma. polyTaer coated Hac^ siide- 
(a) piilseo. (£„ = 20 .us, 20 000 .us, = 40 ancL(b) 5 W 



oividea hy a.vera§e power),.='^ rigure ob. It is fbimcL that 
the deposition, rat^ peir joule- of eiierg^^ ixicreasea witir 
decreastag- average powei:; wfaidx can. be taken as beiag- 
LadicatTT-e- of "species which, are axrivated. d-uxing: the on- 
period (via.UV irradiatioivioii, orreiectrorL bombardmenr 
etc), conttauing: conventiouai poLymerLzarion. either ia 
the gas phase or- at the- plasma— suhstrace incerfacs 
duiing !±Le on-period of the p-uise crcie,-*^ 

Mosr previous studies hk-ve utilized che ZLsman 
method to assess low sToxface energT" coaringH. The 
critical auxfacs tension values, raeasured for soiution 
phase polymerized liy,iii:,2S-,2i?-he?tadecafluorodecvi 
acry-aca and other long^haMypi3u¥rambri5Tsers^^ 
copolymers can be"as-lc3r«r as 3 m^'f ±i-i;/--^-=--*2s:5-L5H:>3H^ 
It appears -(^ac the value of = 4.3 mjN' m~- attained' 
m the' present case for the pulsed plasma poiymer 
cparings is comparafaie. This is particuiariy surprising 
ruzce the perduorcaitri groups attached co aitemace 
b3r=on acoms along- the' poiymer backbone ihouid ncc 
.:5^ack as dose "ogecher (if :his is indeed ■^•hat'acruaily 
bapneris for zhe pulsed plasma polymer) as riucrocarcori' '' 
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(b) 




FigTJxe9 OpticaLimage3ffliistra±ing:HcmidrCTeUeacT(2ui. 

crTstalHtea,.^.- forwhichi/, values of 3 mN mr^ have 
been reported.9aiSo.5s microrou^ess discemiiie 
m. zhe AZ?d: micrographs could potentially distort the 
^man^pior to give anomalous values. If the rough- 
ness causes aur to become trapuedia the voids (i « the 
Hquid cannot penetrate inro the troughs), then Tcom- 
posire mterfacs will be formed in accordance with the 
Lassie-Haxter reladonsHp"" (in fact this is how high 
^aier repeHency has been achieved in che oast ^ 
powaereu alasma polymer n]ms-0-£3-Ti)_ E.ov7eve^ such 
oenavior appears :o be -.rnhkely, since the low contac 
angle aysxeresis aoimaUy associaied with a comcosite 
mterracs- is aosenc .^^or the pulsed.^ma aoivme- 
layers (advancmg and receding contact angle" values, 
dzcv^'O-^ = 134°/66'' and 73756' for -;vater and octane! 
respectively). The obser/ed contact angle hysteresis 's 
■, more consistent with the surface ro uehness' ooiv^-eiri-:^ 
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o-u:Sdeac :o produce an enecrive -Increase iji s-urfacs area 
•vithoac pore formation. This can be described in terras 
of -^'enzei's law,=°-=3-"-* -.vhicn pradicrs :hac axirfacs 
rougiening decreases/increases :he repeilency of liqiiics 
■v'nich. make a contact angle of less/greaier :han 90° on 
che corresponding flat surface. On iis oasis, anv 
disrorrion of :he cnuicaJ siirracs "ension vaiue, Co an 
abnorraaii/ small value as a consequence of surface 
rougimess is also unlikeiy, since che chosen series of low 
surface :ensicn aJkane prooe liquids ail exhibit concac: 
angles less :han 90°, and according :o w'enzels lawjs.rs 
sxirface roughness '^viLl acruailj make che measured 
liquid concac: angle lower man che cr--Le 'raiue; '-•"■"^ 
hence cos d ^rrnl be greacer for each probe liauid on :he 
Zisman plot, thereby shifrLng che value arhSciailv 
higher. Kencs, the true value -voiild be expected :o 
be lo-wer than 4.3 mN This may be acmbuced to 

atomic fluorine generated 'na. minor fragmentation of 
some monomer during "he duty cycle on-oeriod substi- 
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Ccuison it 

rarmg hydrogen acorns'- belonging to che lir.Ur o " 
hepcadecafluorcdecvi acryiate'repeat =znit coacaile'^r^" 
•:ae^ growing plasma poi:/mer film. For instance it ^ 
%vell-inown :ha: rspiacsmenc of :he hvdrog-^^' r^,^ 
located at the 2-posicion in :he acr-/;a:e rrou-^ v- '^ 
fluorine reduces. :he critical, surface censTon of^^hi 
corresponcung soluaon-phase porrmerized produce. --^-Si 

• ' " 5".' Conclusions ---..^ 
. _ P'oised pLasma poiymer-irarion is an eneccive'"ii^^]5bd 
ror ;he aoivenciess funcnonaiizacion of sohd surfaces?" 



Nxhortaur/ cycle on-hmes m conjuncrion -vith long oii- 
rmies ^nanle- - seiectr/e acriyai^^^^^ 

•sors containing long perfluo- 



_ .^^Y.aJ^.n._!ii_-r.ea&ti';^--"5on.ds 

•■vi thin a monomer. Precursors con 

roalkyi chains :e.g. Liif,lif,2.^-,2if-he?cacecaiiuorodecvL 
acr:/lace) nave been found -.0 vieid low surface ene'-^^r 
coarmgs which display no poiar' contribunon and axhibic 
excellent repeilency toward low surface tension liquids. 
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